Food insecurity contributes to poor nutritional status of many populations, but long-term approaches to improving household food insecurity have not been widely evaluated. This study evaluates the effectiveness of four interventions, Women's Empowerment Groups (WEG), Prevention of Malnutrition in Children under 2 Approach (PM2A), Farmer Field Schools (FFS), and the Farmer to Farmer approach (F2F), implemented in the context of a five-year Development Food Assistance Program in South Kivu, Democratic Republic of the Congo. A community-matched quasi-experimental design was used. Primary outcome measures included Household Dietary Diversity Score (HDDS) and the Household Food Insecurity Access Scale (HFIAS). Mean HDDS was significantly greater than the control group for three interventions (FFS, WEG, PM2A; ß: 0.69-0.88, p < 0.001 for all) as was the difference in proportion of households achieving target HDDS compared to the control group (12.3-21.7%, p < 0.001 for all). HFIAS score was significantly lower for all interventions compared to the control group, but smaller gains were seen in F2F (ß: -2.06 --4.59, p < 0.001 for all). The adjusted difference in proportion of households improving in HFIAS category compared to controls was significant for all groups, but smallest among F2F (15.0-26.7%, p < 0.05 for all). WEG, PM2A, and FFS interventions had significant effects on improving household dietary diversity and food security; the F2F approach was less effective. Food insecurity remained prevalent despite the interventions, suggesting more research is needed to understand the pathways through which they were effective and how interventions could be strengthened to improve food insecurity in post-conflict settings.
Introduction
People are considered food secure when they have access, at all times, to sufficient, safe, nutritious food to maintain a healthy and active life-the absence of these conditions is known as food insecurity (FAO 2008) . The latest global estimates indicate that 795 million, around one of every nine people, are hungry and that of undernutrition prevalence, which measures the proportion of people unable to consume enough food for an active and healthy life, is 12.9% in developing regions (FAO 2015) . Household food insecurity is an underlying cause of undernutrition, which is associated with increased risk of child morbidity and mortality and longerterm outcomes of growth stunting and poor cognitive development (Black et al. 2013; Maluccio et al. 2009; Hoddinott et al. 2008) . Programs aimed at improving food security are increasingly recognized as a sustainable approach to addressing undernutrition (Ruel et al. 2013) . Improved household food security has been shown to reduce risk of poor maternal and child anthropometric outcomes (McDonald et al. 2015; Sreeramareddy et al. 2015) .
Five U.S. Agency for International Development (USAID) Title II Development Food Assistance Programs (DFAP) seek to reduce food insecurity and undernutrition and target both the access and utilization components of food security through agricultural and income-generating activities and health and nutrition interventions (Swindale and Bilinsky 2006) . However, there is minimal evidence of the impact of the various program interventions, including the Prevention of Malnutrition in Children Under 2 Approach (PM2A), Farmer Field Schools (FFS) and women's empowerment activities on household food security (Sethuraman et al. 2006; Shroff et al. 2009; Na et al. 2015; Davis Jr. et al. 2013; Bisimwa et al. 2012; Ruel et al. 2008 ; USAID Office of Food for Peace 2010; Waddington et al. 2014 ) and those studies that do exist have limitations with respect to understanding the effectiveness of the different elements of DFAP programs (Nsabuwera et al. 2016) .
The conflict in DRC officially ended in 2003, however, insecurity and displacement persist in the Eastern Provinces which has adversely affected long-term establishment and maintenance of livelihoods and food security (Coghlan et al. 2006; UN OCHA 2010) . Food production in South Kivu consists primarily of subsistence agriculture by small-holder farmers; the province is in food deficit and food security is compromised by variable agro-climatic conditions, the impact of protracted conflict and disjointed market systems (FEWS NET 2015) . An estimated 43% of children nationally are stunted, with the highest prevalence of stunting (53%) in South Kivu (MPSMRM 2014) . Jenga Jamaa II was implemented by the Adventist Relief and Development Agency (ADRA) in Fizi and Uvira territories of South Kivu Province between 2011 and 2016 ( Fig. 1) . The program aimed to address the high prevalence of household food insecurity and child undernutrition and reached over 258,000 beneficiaries. Jenga Jamaa II interventions included PM2A, FFS, Farmer to Farm er tr aining (F2F) a nd Wo men 's Empowerment Groups (WEG). The three objectives of Jenga Jamaa II were to increase incomes among food insecure farming households (FFS and F2F interventions) ; improve the health and nutritional status of children under five years of age (PM2A); and to empower women (via WEGs) in food insecure communities. This paper presents results on the effectiveness of the different Jenga Jamaa II interventions with respect to household food security indicators and aims to contribute to the evidence base for food security programming in postconflict settings; children's diet and nutrition status were also assessed and these results are presented elsewhere (Doocy et al. forthcoming) .
Methods

Setting and interventions
The FFS intervention provided experience-based education on farming practices and post-harvest handling in addition to business and natural resource management skills to farmers through bi-weekly training; participants also received starter packages of seeds and tools. After the two-year FFS intervention, many beneficiaries transitioned to Farmer Business Associations (FBAs), which were designed to improve access to credit and marketing opportunities. In F2F, which was intended as a scalable and less resource-intensive approach to improving agricultural outputs and incomes, FFS participants trained three farmers from their community on FFS techniques. PM2A targeted pregnant women and children under 2 years of age (and their mothers) using the Care Group method, for which volunteer Leader Mothers were recruited to undergo training in child health and nutrition (infant and young on infant and young child feeding practices; health and care seeking; and hygiene behaviors). Child health and nutrition messages were then passed to beneficiaries in regular Care Group meetings and during home visits; homestead gardens were also promoted and monthly rations (corn-soya blend and oil) were provided. WEGs met weekly and served as a delivery mechanism for a variety of interventions including literacy and numeracy, business and marketing training, and income generating activities, primarily soap-making, bread-making, and fish-drying. Beneficiaries were provided with a starter kit of basic materials for their incomegenerating activity and savings and credit groups were started in each WEG; many WEG participants also received goats and energy-efficient stoves.
Sample size
Calculations were conducted for varying levels of reduction in household food insecurity using data from a survey of the project area conducted in early 2012; sample size calculations focused on a reduction in the prevalence (one-sided change) and assumed 80% power and a significance level of 0.05. The study was powered to detect a ≥ 10% reduction in prevalence of food insecurity indicators within each comparison group, as compared to baseline with a minimum sample size of 325 households per group or 1625 households in total. A ≥ 10% reduction in prevalence of food insecurity indicators was identified as an appropriate basis for sample size calculations based on food security programming considerations. The group matched study design resulted in a different size comparison groups because group size varied by intervention; the study design included 13 sets of five comparison groups.
Study design and data collection
A quasi-experimental community matched design was used in which communities planned to receive one intervention (as opposed to communities that receive multiple interventions) were eligible for participation so that effect of individual interventions could be assessed. Eligible communities were matched by territory (Fizi or Uvira) and livelihoods zone (mountains, plains or lakeside) into 13 sets of three villages. Within each set of villages, one village received each of the intervention types (Agriculture, PM2A, WEG). Villages were assigned to an intervention based on agreement with local leaders and availability program resources; intervention participants were identified based on program targeting criteria and community selection processes. Once intervention groups were formed, all group members were invited to participate in the research. In agriculture villages, one FFS with approximately 30 participants was enrolled; one of three F2F trainees of each FFS participant was randomly selected to comprise the F2F group. In the PM2A villages, two PM2A groups, each with approximately 15 beneficiaries, were selected for participation. In WEG villages, one WEG group of 25 participants was selected. Members of the control group were also selected from WEG villages because the WEG intervention had lower coverage than FFS/F2F and PM2A interventions (i.e. there was only one WEG group per village compared to multiple PM2A and agricultural intervention groups), which lessened the likelihood of spillover effects on control households. Each WEG beneficiary was matched with a neighboring household not participating in Jenga Jamaa II interventions, which was enrolled in the control group.
Study enrollment occurred between August and October, 2012, following identification of beneficiaries for each intervention. A total of 1820 beneficiaries and their households were enrolled and followed over 3.5 years thru February/ March 2016; study households were followed for the entire period, regardless of whether they graduated or dropped out of the intervention. Data was collected during eight biannual surveys (August/September and February/March) to account for seasonal variation in food security; baseline and endline surveys were both conducted in the February/March time period. At enrollment, a full description of the study was read to prospective participants and they had the opportunity to ask questions about participation; those who agreed to participate were orally consented due to high levels of illiteracy. At each subsequent survey, the respondent was read an abbreviated consent statement and asked to re-affirm their willingness to participate prior to the interview.
The questionnaire, focused on household food security and economy, was developed using validated measures such as those from DHS, food security assessments and FFP program indicators. Food security indicators included the Household Dietary Diversity score (HDDS) and the Household Food Insecurity Access Scale (HFIAS) (Swindale & Blinsky, 2006a, b; Coates et al. 2007 ), both of which have Fig. 1 Map of the Jenga Jamaa II program and study area. source: Wikimedia commons 2016 (adapted) demonstrated validity and are widely used, including as FFP DFAP indicators. HDDS is a proxy measure of household food access that assesses household dietary quality based on reported consumption of 12 food groups in the preceding 24 h; households consuming five or more food groups are classified as achieving target dietary diversity (Swindale and Blinsky 2006b) . HFIAS measures household food insecurity over the preceding month using a nine-item questionnaire that measures food access, food quantity and insufficient food intake; responses are summed to create a total score between 0 (most food secure) and 27 (most food insecure) which can also be interpreted categorically (Coates et al. 2007 ). The questionnaire was developed in English and translated into Swahili, the predominant local language, and was finalized following pilot testing and translation review.
Enumerators were recruited from program staff and data collection was supervised by a field coordinator; in most cases, interviews were completed by staff members that did not have regular interaction with the respondent. Enumerators received an orientation to the study and training on ethical conduct, questionnaire administration at the beginning of the study and refresher trainings were conducted prior to each survey. Data collection was initially conducted using paper questionnaires and approximately half way through the study, a transition to e-data collection using the Magpi platform (Datadyne, LLC) was made. Due to high levels of illiteracy, oral consent was obtained at enrollment and each subsequent survey; participants were reminded that participation was voluntary and that declining would not impact benefits received from Jenga Jamaa II. Participants received a small incentivewhich was most often soap and worth approximately US$ 1 -for participation in each survey.
Statistical analysis
Data analysis was performed using Stata 13 (StataCorp 2013). Exploratory analysis included calculating unadjusted means and prevalence of binary indicators for each survey and identifying outliers; assessing patterns of missing data and dropouts across study groups and differences in outcomes between those who had dropped out or been absent for the previous survey and those who had not; and correlation over time was assessed using autocorrelation matrices for continuous outcomes and lorelograms for binary outcomes (Heagerty and Zeger 1998) . The analysis did not consider interim measures of each indicator; this decision was made after exploratory analysis because inclusion of interim data points did not change results and conclusions and this approach would facilitate the interpretation of findings. The strengths of the analysis are use of propensity scores to account for differences between groups, and that it accounts for baseline differences in the outcome indicators among groups, and controls for differences in territory and livelihoods zone. The results presented include only 82% of study participants who were present for both baseline and endline surveys. The village of Kibirizi, which included one FFS and one F2F group, was not included in the final evaluation due to security concerns. Despite inability to access Kibirizi in the final survey, follow-up of study participants was considered high given the context and 3.5 year data collection period, which enabled medium-term changes in food security indicators to be adequately assessed.
To estimate differences in outcomes between groups over time, the analysis of covariance (ANCOVA) approach was used to estimate mean change in the outcome variable by comparing the last follow-up to baseline separately for each treatment group; the outcome at endline for each intervention group was then compared to the control group. ANCOVA allows precision of the estimate to be gained by accounting for chance imbalance across intervention groups in baseline variables that are prognostic for the outcome of interest (e.g. stratification variables and the baseline outcome). A linear model for the outcome at the last follow-up was used with main terms for intervention group (4 dummy variables), the baseline outcome, and two stratification variables (territory and livelihoods zone). Propensity scores were created for each intervention group to account for the nonrandomized design, and models included propensity score weights; variables considered prognostic of treatment group assignment and were used to define the propensity score weights and included participant sex, age and education; household landownership and number of income sources; and number of children <2 yrs. in the household. Model coefficients for each treatment group represent the estimated difference compared to the control group for that respective intervention group.
For binary outcomes, proportion at the last follow-up was estimated for each intervention group; the treatment effect was defined as the difference in proportion comparing each intervention group to the control. The analysis included adjustment for the stratification variables and baseline outcome. To estimate the treatment effects, an outcome regression estimator referred to as the doubly robust weighted least squares estimator was used, which is synonymous with the ANCOVA approach but applies to non-continuous outcomes (Robins et al. 2007; Colantuoni and Rosenblum 2015) . Standard errors, confidence intervals, and p-values were generated using a bootstrap.
Ethical approvals
Approval to conduct operations research was obtained from local authorities in the relevant administrative areas and by the Johns Hopkins Bloomberg School of Public Health Institutional Review Board.
A total of 1820 households were enrolled in the study and 1481 (81%) participated in the endline survey; follow-up ranged from 74% to 90% in different intervention groups and was lowest among the control group (Fig. 2) . Characteristics of study participants at baseline are presented in Table 1 . Most beneficiaries were female (86.1%); only the agricultural interventions included men, and males accounted for 30.6% and 23.2% of the FFS and F2F groups, respectively. The mean beneficiary age was 33.4 years; there were significant differences among groups, with PM2A participants being the youngest (28.2 yrs) and FFS the oldest (37.9 yrs). Beneficiaries had on average 3.1 years of education, and this was similar across groups. Mean household size was 6.2 members and differed significantly between groups, ranging from 5.6 in the F2F group to 6.6 in the WEG group. Households had an average of 0.7 children <2 years of age and 1.7 children 2 to 4 years of age; the mean number of child household members differed significantly among groups and was greatest in the PM2A group. Approximately one-fifth (21.2%) of households had a pregnant member at baseline; this proportion differed significantly among groups and was notably higher in the PM2A group (31.6%) which is not unexpected given that PM2A targeted pregnant women. A majority (69.7%) of households reported farmland ownership, and this proportion was similar across groups. An average of 1.9 income sources was reported; this differed significantly among groups and was highest in the FFS group (2.0) and lowest in the control group (1.8). With respect to location, more than half (53.8%) of participants resided in Uvira territory and the remaining 46.2% in Fizi territory. The majority lived in the plains livelihoods zone (53.9%) with minorities in the lakeside (30.8%) and mountain (15.4%) zones. There were no significant differences in residence location by territory or livelihoods zone among the groups.
Descriptive statistics for food security outcomes are displayed in Table 2 . Mean HDDS at baseline was 3.4 and 20.5% of households achieved target dietary diversity of ≥5 food groups on the preceding day; the PM2A group had the highest dietary diversity at baseline. At endline, HDDS averaged 5.3 and 60.0% of households achieved target dietary diversity; the PM2A and FFS groups had the highest endline dietary diversity whereas the control group had the least diversity. Adjusted analysis of the endline differences in HDDS measures between each intervention group and the control group is presented in Table 3 . Mean HDDS was significantly greater compared to the control group for three of the intervention groups: WEG (ß: 0.69, p < 0.001), PM2A (ß: 0.75, CI: 0.32-1.18, p = 0.001), and FFS (ß: 0.88, CI: 0.46-1.3, p < 0.001) whereas there was no significant difference between the F2F and control group (p = 0.589). The control group had the lowest adjusted prevalence of households achieving target HDDS at endline (48.0%, CI: 40.6-55.3%) followed by the F2F group (50.8%, CI: 43.6-58.0%). Approximately 60-70% of households in the other intervention groups achieved target HDDS at endline: WEG (60.3%, CI: 54.4-66.3%), PM2A (65.5%, CI: 59.7-71.3%) and FFS (69.7%, CI: 63.6-75.9%). Statistically significant differences [from the control group] in the prevalence of achieving target HDDS were observed for all interventions except F2F. The greatest difference was observed in the FFS group (Risk Difference (RD): 21.7%, 95% CI: 12.3-31.1%, p < 0.001) and PM2A (RD: 17.5%, 95% CI: 8.1-27%, p < 0.001) followed by the WEG group (RD: 12.3%, 95% CI: 2.8-21.8%, p < 0.001).
With respect to HFIAS, the mean baseline score was 14.7 and 90.0% of households were classified as severely food insecure; the WEG and FFS groups were the most food insecure at baseline according to mean HFIAS and proportion that were severely food insecure. Mean HFIAS score at endline was 7.2, indicating household food security had improved; endline HFIAS scores ranged from 5.7 in the FFS group (least Baseline -total enrolled Endline parƟcipaƟon rate
Study Enrollment and CompleƟon by IntervenƟon Group
s d l o h e s u o h f o r e b m u N
Fig. 2 Study enrollment and completion by intervention group
Improving household food security in eastern Democratic Republic of the Congo: a comparative analysis of four interventionsfood insecure) to 10.1 in the control group (most food insecure) ( Table 2) . A total of 46.7% of households were classified as severely food insecure at endline; this proportion was lowest in the WEG, PM2A and FFS groups (38.1-42.0%), intermediate in the F2F group (53.0%) and greatest in the control group (66.1%). Overall, half (49.9%) of households improved an HFIAS category; the greatest improvement was observed in the WEG group (59.5%) and the smallest in the control group (31.5%). Adjusted analysis of the endline differences in HFIAS measures between each intervention group and the control group is presented in Table 4 . The mean endline HFIAS score was significantly lower for all intervention groups as compared to the control group (lower scores indicate less food insecurity), indicating that households in the control group were more food insecure at the end of the project period than those receiving any intervention. The greatest difference in mean HFIAS was observed for the FFS group (ß: -4.59, CI: -5.02--4.17, p < 0.001) followed by WEG (ß: -3.85, CI: -4.26--3.43, p < 0.001) and PM2A (ß: -4.08, CI: -4.51--3.65, p < 0.001), respectively; a notably smaller difference was observed for the F2F group (ß: -2.06, CI: -2.5--1.62, p < 0.001). Differences between groups were also assessed in terms of the binary outcome of improvement to a less food insecure category [from baseline] on the HFIAS scale (i.e.
severe to moderate, severe to mild, severe to secure, moderate to mild, moderate to secure, or mild to secure). The control group had the lowest proportion of households that showed improved food security (32.4%, CI: 24.6-40.31%) followed by the F2F group (47.5%, CI: 40.3-54.7%). 
Discussion
There were significant differences in household food security indicators between households receiving the three intensive interventions (WEG, PM2A and FFS) as compared to the control group after adjusting for baseline indicators and stratification variables, indicating that the Jenga Jamaa II interventions did result in sustained improvements in household food security. Although the WEG and PM2A interventions did not directly target food security outcomes the same way agriculture interventions do, they were found to result in improved dietary diversity and food security, most likely because of income-generating activities among WEG households and perhaps through household gardens implemented as part of PM2A. The FFS intervention had the greatest effect in improving both dietary diversity and HFIAS indicators, a somewhat expected result as the intervention directly targets agricultural outcomes. The less intensive F2F approach did not result in significant improvements in HDDS; lower HFIAS scores among F2F households compared to controls were observed at endline, however, the difference was of the smallest magnitude compared to the other interventions, which is not unexpected. That the FFS intervention significantly improved food security is consistent with a growing body of evidence on FFS effectiveness in improving food security. This is aligned with previous studies from South Kivu which con- All analyses included propensity scores for each group (to account for the non-randomized design) and were adjusted for the baseline HDDS value, territory, and livelihoods zone cluded that Bdevelopment and dissemination of improved agricultural technologies should be given more emphasis to bring about a significant improvement in the productivity of smallholder mixed crop-livestock farming and eradicate the widespread poverty and food insecurity problem (Bucekuderhwa 2016, p68) . Elsewhere, FFS have been shown to be effective in improving both agricultural production measures such as integrated pest management and crop yields (Yamazaki and Resosudarmo 2008) and household food security, as measured by the Household Hunger Scale (Larsen and Lilleør 2014) . A 2014 meta-analysis showed that FFS can improve crop yields and profits, but did not directly evaluate less proximate measures such as impacts on dietary diversity or food security (Waddington et al. 2014) . Findings from F2F results are consistent with reports showing no real differences in knowledge between farmers who had received disseminated information from FFS and other farmers not participating in an intervention (Sending Farmers Back to School: The Impact of Farmer Field Schools in Indonesia 2003). Other studies have called into question FFS participants' desires to disseminate their knowledge to others in the community (van den Berg et al. 2002) . In the context of Jenga Jamaa II, it is clear the more resource-intensive approach was more successful in improving food security as compared to the F2F dissemination approach when comparing food security outcome measures across the interventions. However, in resource-limited contexts, or where there is a need to deliver interventions at greater scale than would be feasible through FFS interventions alone, F2F may be successful in producing modest gains in food security, particularly if agricultural inputs are provided which was the case among some Jenga Jamaa II F2F beneficiaries. It is more difficult to situate the household food security impact of the PM2A intervention within the context of the existing literature. This is in part due to the combined nature of the intervention which encompassed behavior change education via care groups with targeted rations for pregnant and lactating mothers and children 6-24 months of age. Evaluations of the complementary feeding interventions focus on child-level outcomes including growth, morbidity, child development, and micronutrient status (Dewey and Adu-Afarwuah 2008) . Similarly, evaluations of supplementary foods typically focus on child anthropometric indicators, particularly linear growth (Phuka et al. 2009; Mazariegos et al. 2010; Krebs et al. 2012) . Evaluations of the care group approach, the peerto-peer behavior change strategy used in Jenga Jamaa II, to deliver behavior change messages, also focus on childlevel indicators and have shown care groups to be effective in reducing morbidity, mortality and undernutrition (Perry et al. 2015) . The only PM2A evaluation identified that assessed household food security measures was from South Sudan and showed the household food security remained poor despite the intervention: however, the program was carried out at the time of food insecurity crisis (Doocy et al. 2013 ). More research is needed to understand the mechanisms by which the PM2A impacted household-level indicators, including the role of household gardens as part of PM2A programming and the potential impact of behavior change and IYCF interventions on dietary diversity at the household level.
Similarly, there has been little research to evaluate components of the WEG intervention, such as literacy training and income-generating activities, on food security and dietary diversity outcomes. The WEG approach may have resulted in improved food security and dietary diversity through several pathways -principally increased purchasing power resulting from incomegenerating activities. WEG participants may have also had more time to spend on agricultural activities because of labor-saving techniques introduced through All analyses included propensity scores for each group (to account for the non-randomized design) and were adjusted for the baseline HDDS value, territory, and livelihoods zone the WEG program. Increased asset ownership (goats provided via the program), savings and access to credit through the Savings and Credit Associations created under the WEG intervention may also have contributed to improvements in food security. Participation in microfinance programs in other African contexts has been shown to increase income from crops and the amount of cultivated agricultural land (Morris and Barnes 2005) , to improve household food security (Doocy et al. 2005) and to improve women's empowerment and decision making (Kim et al. 2007) . Increases in women's empowerment haven been positively associated with household dietary diversity and calorie availability in Bangladesh (Sraboni et al. 2014 ) and with household food security in South Africa (Sharaunga et al. 2016) ; in Ghana, women who participated in household decision making had greater dietary diversity at the individual rather than household level (Amugsi et al. 2016) . Integrated approaches to improving livelihoods, similar to the WEG intervention, that combine productive asset transfer, training, savings encouragement and access to health education and/or services have been shown to increase food security, income and well-being among poor populations in multiple international settings (Banerjee et al. 2015) . As shown in this study, in contexts such as DRC, where women are the main providers of food for the household or play a central role in food production, women's empowerment has an important role in improving food insecurity and should be a central focus of food security interventions.
Limitations
The limitations of this analysis include the potential for selection bias, where communities were selected to participate in Jenga Jamaa II interventions based on a variety of factors including willingness to participate. In addition, interventions had different beneficiary selection criteria and controls were selected using a neighborhood approach, which led to differences between groups with respect to some characteristics, though preliminary analysis indicated that none of the characteristics with significant differences between groups was related to food security outcome measures. Intervention effects may have spilled over to the control groups which were selected from the same communities as WEG beneficiaries. Spill-over effects are a possible explanation for improvements in food security measures observed in the control group: however this was not observed by the study team and it is more likely that food security throughout the study implementation area improved over the project period because of other factors. Another important limitation relates to challenges assessing intervention quality and whether or not they were delivered as planned. Jenga Jamaa II monitoring data, which is reported at the program level and is not specific to study participants only, indicated selected implementation challenges, but overall reported that interventions were delivered as planned. Study efforts to monitor participation, which were inconsistent due to logistical challenges, found generally high levels of participation. However, the information available is not sufficient to fully assess quality of interventions, and if they were properly implemented as compared to protocols, which limits the ability to draw definitive conclusions about the effectiveness of the interventions.
Conclusions
Jenga Jamaa II study findings indicate that multiple approaches to improving food security can be successfully delivered at scale in rural impoverished contexts such as South Kivu. Farmer field schools had the greatest impact on food security: however, significant gains were also observed among beneficiaries of the women's empowerment and PM2A interventions. By the end of the study period, 55-60% of households benefitting from the Jenga Jamaa II interventions had improved a food security category, meaning the majority were no longer classified as severely food insecure and 60-70% achieved target dietary diversity. Recommendations for future programs aimed at improving food security are to focus on the FFS approach, which had the greatest impact, and continue to incorporate WEG and PM2A program elements in food-insecure areas as these approaches reduce household food insecurity, have other benefits for targeted individuals within the household, and may be more appropriate for households that do not own land.
Findings from this research are aligned with the existing body of evidence which suggests that numerous intervention strategies can be successful at improving food security; while the mechanisms are relatively clear for agricultural interventions, more research is needed to identify the specific pathways through which WEG and PM2A impact food security, since interventions were integrated and comprised both programmatic activities and goods transfers. Despite improvements in food security at the population level, it is important to note that a significant minority (38-42%) of beneficiary households remained severely food insecure at endline, indicating that interventions were not universally effective. While there are numerous potential explanations for the lack of impact in these households, it is possible that in the context of such extreme food insecurity, the interventions may not be sufficiently intensive to adequately assist the poorest and most food insecure households. In a setting such as South Kivu, with extreme poverty and continued political instability and population displacement, achieving sustained and universal gains in food security may take a great deal of time and investment and depend on a variety of factors outside of the programmatic context. Understanding both situational and programmatic factors that can influence food security outcomes in post-conflict settings is especially important for reconstruction and development programming that aims to promote secure and sustainable livelihoods.
